Reduction of DNA synthesis in aging but still proliferating cells.
It is well known that cell proliferation (and hence, DNA synthesis) declines in human diploid fibroblast-like cells with increasing passage number. It is not clear whether DNA synthesis declines in the remaining cells that are still actively proliferating. Estimations of cell kinetic parameters permitted extrapolations to be made that reflected the declining numbers of cells still capable of DNA replication. DNA synthesis declined with culture age in intact cells, permeabilized cells, and in the isolated nuclear matrix even when corrected for declining numbers of proliferating cells. With age, DNA polymerase alpha and beta activity in cell lysates declined, but when corrected for the remaining proliferating cells, only polymerase alpha activity declined; DNA polymerase alpha and beta activity bound to the nuclear matrix declined, but when corrected for declining proliferation, no decline was apparent for either enzyme. There was an increase in the number of S1-nuclease sensitive sites and breaks in the parental DNA of the dividing cells in older cultures. It is suggested that in aging cultures, not only does overall DNA synthesis decline owing to decreasing cell proliferation, but also that DNA synthesis declines in the remaining proliferating cells, that this decline is not due to decreasing amounts of DNA polymerase bound to the nuclear matrix, and that alterations in DNA structure occur.